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KNOXVILLE, TENN., Jan. 4th, 1892.
To His Excellency, JOHN P. BUCHANAN,
Governor of Tennessee:
SIR :~We have the honor to submit herewith the Fourth
Annual Report of the Agricultural Experiment Station of
the University of Tennessee. This Report is made in accord-
ance with the Act of Congress, approved March 3d, 1887,com-
monly known as the" Hatch Experiment Act," and the Act
of the General Assembly of Tennessee, approved March
28th, 1887. Section 5 of the first mentioned Act con-
tains the following: "It shall be the duty of each of said
Stations, annually, on or before the first day of February, to
make to the Governor of the State or Territory in which it is
located, a full and detailed report of its operations, including
a statement of receipts and expenditures, a copy of which re-
port shall be sent to each of said Stations, to the Secre-
tary of Agriculture and to the Secretary of the Treasury of
the United States."
Hoping that the report will prove satisfactory to your Ex-
cellency, we remain, with great respect,
Your obedient servants,
O. 1'. TEMPLE, Clwir11lanof Board of Control.
CHAS. W. DABNEY, JR., President.
J. VV. G AUT, Secretary of tlu Board 0/ Trustees 0/ the Universi~l'
of Tennessee.
REPORT OF THE DIRECTOR.
To tlte flonorable tile Board of Control of the A;;ricultltli/l J;xperi-
mel/t Statioll, and the BoaI'll of Tru,tl'Cs of tile Unl'Z!ersity of
Tennessee:
GENTLE:VIE"I :-1 have the honor to present herewith, in
cumpliance with the law establishing- the Agricultural Exper-
iment Station, the fourth annual rcport of its operations in
detai 1, for the cqlendar year cndi ng- Deccm bel' 3 J, J 89 J, to-
g-cther with the Treasurer's report for the fiscal year ending
June 30, 1891.
The working- divi-ions of the Station arc the same as re-
ported last year, with thc exception of the Entomological
Division, which has been given up, entomological questions
now bcing refcrrcd to the Assistant Director or to the Bot-
<mist.
The present staff of the Station is as follows:
F. Lamson-Scribner, Director and Botanist.
Ch~ s. F. Vanderford, Assistant Director.
Chas. W. Dabney, J 1"., Chemist.
J. Bolton McBryde, Assistant CII"lIlist.
Paul F. Kefauver, A;:;riculturist.
R. L. 'Vatts, Horticulturist.
E. E. Morris, Librarian and Clerk to Director.
~1r. R. J. Cummings, Superintendent of the Farm, rcsigncd
the first of October, and his duties wcre transferred to Mr.
Kefauver. On the first of September, Prof Chas. F. Vander-
ford, professor of ag-riculture in the University, was made
assistant director of the Station, and he was assigned the
general management of the College. Farm.
The assistant chemist, who has charge of the practical
work in the chemical laboratory, resigned early in the sea-
son, but was reappointed the first of December; in the mean-
time his duties were satisfactorily performed by Mr. C. C.
lloore, Jr., a recent graduate of the University in the chem-
ical course.
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On the first day of October, the then existing arrangement
between the Experiment Station and the College Farm, as
published in full in our last annual report, was slightly
changed. At present everything connected with the Farm
is under the immediate control of the Director or Assistant
Director of the Station, and all the ordinary proceeds fro111
the farm and from the horticultural department are credited
to a separate Station fund, to be appropriated as other funds,
for maintaining the farm and the horticultural department,
each distinct, the Station guaranteeing the University, from
these two sources, eleven hundred dollars.
An inventory of the property on hand at the Farm, Oc-
tober first, showed as follows'
Cattle, 42 hend, \"Hlued at $:2,Uli; flO
\Vork stock, horses and mares (t»............................... HI;; 00
Berkshire boar (c'Jst and supposell to he wiJrth I......... ao 00
Total Ii\'e stock .
Farm machinery and implements .
Fixtures .
Supplies (ensila~e. hay, corn, etc.) .








The authority of the Station extends over 100 acres of the
College farm, being that part lying south of the Kingston
road, and upon which are located the farm buildings and
dairy.
The work of the several divisions has been pushed forward
with energy, and we believe as much has been accomplished
in each as the circumstances would permit.
CHElIlICAL DIVISION.
In the early part of the season, a eonsidcrable number of
grasses and other forage plants growing in the experimen-
tal gardens were analyzed, with a view of using the data as-
,certained when an account should be published of these plants
A geological and chemical study of the typical virgin soils
,of East Tennessee and the Cumberland Plateau was COI11-
meneed during the summer, and is rapidly approaching com-
pletion. Mr. S. :VI. McCallie, Instrnetor in Geology in the
University, was engaged to take the samples and make the
geologicalobsenations. Mr. C. C. :Moore, Jr., made a number
of soil analyses, and the remainder will be completed at an
.early date by Mr. ~IcBryde. This papcr will be of permanent
\Value.
In accordance with an Act of the last General Assembly of
Tennessee, the Station has made the analyses of commercial
fertilizers for the Commissioner of Agriculture of Tennessee
during this year. The Station was paid for this work by the
piece, it being now thoroughly understood in this State that
these analyses for the State inspection are no part of the
regular official work of the Agricultural Experiment Station
undcr the Hatch Act. This work has taken considerable
time, and the calls for analyses have several times obliged us
to stop or set aside regular investigations; but we believe,
all things considered, that it is bcst that these fertilizer
analyse, should be made here.
Other work of this division will be noted under" Bulletins."
DIVISION OF FIELD AND FEEDING EXPERIMENTS
As the entire management of the farm is practically con-
ducted by this division, the amount of purely experimental
work which it is enabled to pcrform affords us only a limited
idca of the total amount of the work done. So far as it is
possible to do so, we shall, whilc the existing arrangements
continue, endeavor to turn the ordinary farm operations to
some account as experiments. vVhen the work is carefully
done, and pains taken with all details it is oftcn possible to
do this, and much more can be learned than one WOUldat
first suppose.
Early in the Spring, plans were laid for testing grasses and
other forage plants on quite a large scale, but the condition
of thc soil, the very unfavorable weather conditions, and in-
sufficient help, preventcd thesc cxperiments, honestly begun,
from developing properly, and they were finally abandoned.
These grass experiments have been again undertaken UJon
a different plan. A strip of land 365 feet long by 59 feet
wide has been selected and fairly well prcpared for the ex-
periments in grass culture. On this area, plots of one square
re,d have been staked off, and some of tllese have already
"been planted with roots of the varieties to be tested or sown
with seed. The long pt'riod of Autumn drought prevented
further work of this kind, but all the plots will be occupied
at the proper time in the Spring. We hope to illustrate here
the growth of grasses in pure culture, their behavior under
different fertilizers, their power to withstand heat or drought,
and their duration.
A feeding' experiment now in progress, is being made to de.
tcrmine the comparativc valuc of corn and oatmeal with cot-
ton seed meal and bran for the production of milk. The de-
tails of these operations, and the results obtained, will be pub-
lished in duc season.
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DIVISION OF BOTANY AND HORTICUL'lTRE.
:Much work has been done in this Division in systematic
botany, and considerable material prepared for future investi-
gations. In connection with the gathering of soil samples by
the chemical division, the plants representing the flora where
thesE: samples were taken were also collected. Some impor-
tant additions have been made to the herbarium, more especi-
ally among the lower plants. As complete a set as it was
possible for us to obtain of Ellis's North American Fungi has
heen secured, and properly arranged in the herbarium. The
mycological collections of Earle and Seymour make another
valuable addition to our plant collections. Some time has
l,een spent in completing a bulletin on the more important
grasses of the State, the publication of wl11ch IUts been de-
layed for various reasons, but will be issued early the coming
year.
The grass plots at the Station have been kept up. In Octo-
ber the seeds of twenty-five species of native grasses, chiefly
Northwestern, were received from the Central Experiment
Farm at Ottawa, Canada. These were at once sown, nearly
all germinated, and arc now doing well. Bromus Pumpellia-
nus, Agropyrum teneru111, and Poa .:'Jevadensis are making
the most vigorous growth.
A photographic outfit for general purposes, and for photo-
n,icrography, has been purchased for this division, with a view
of enabling it to freely and accurately illustrate the subjects
investigated
Early in the year, the testing of the seeds of vegetables
designed for the Station garden was made by the Horticul-
turist. Variety-testing of vegetables formed an important
feature of his work, two hundred and ten varieties "f various
sorts being tried. Full and complete notes were made upon
all important poines connected with these, an account of
which will appear in the January Bulletin f"r r892. An acre
of early cabbage was successfully grown for market, and
forcing experiments with lettuce were also made. About
twenty varieties of apples have been added to our previous
list, and during April forty varieties were grafted on native
stock growing in :Morgan County on the Cumberland
Plateau.
An experimental vineyard has been established, in which
there are three hundred and eighty-nine vines, including
eighty-two varieties. The objects here in view are to deter-
mine the varieties best adapted to our soil and climate, the
merits of fall compared "lith spring planting, to illustrate
different methods of pruning and training, to make a eom-
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parative test of northern and southern stock, and to study
means for combating the various insect and fungus foes that
attack the vine. The adornment of the Station grounds has
received some attention; 1,600 hardy plants and shrubs have
been planted about the Station huilding. A horticultural
herbari um has heen started, the specimens being collected
frorn plants on the campus, in the greenhouse and vegetable
garden. This we deem an important work, as it affords a
means of illustrating the most valuable flowers and vege-
tables now in cultivation, and it lllay be of service in studying
the variations in plant growth which are constantly occurring.
A number of important improvements have been made in
the greenhouse, chief of which is the replacement of the old
furnace by a new Hitchings hot water boiler. This enables us
to secure a more uniform temperature, which is of the great-
est importance in investigating plant growth. Tomatoes are
now being forced in the greenhouse under different methods
of culture, training, etc. Plans have also been perfected for
testing special commercial fertilizers upon plants-tomatoes
and potatoes-in '''''agner po.ts, where the food supplied and
other conditions of growth are practically under control.
BULLETINS.
Five Bulletins, forming Volume IV, have been published
during the year, covering '45 pages, illustrated by six full-
page plates and twenty-six figures scattered through the text.
The contents of these Bulletins are as follows:-
No. I. CRAJ:-GRAssHAV, SORC;llu,r AS A FOI,,\GJ( PLA:-JT,
Test of Feed Value of First and Second Crop of
Clover, Pasture (~rasses, Black Knot of the Plum
and Cherry, Pruning' Fruit Trees, The Glassy-
'Vinged Soldier-Bug, Diseases of Live Stock, Ex-
periment Station Record.
No. 0 THE PEANUTCROPOF TE:-JNESSEE,by L. P. Brown,
formerly Acting Chemist. This Bulletin presents
a thorough discussion of this crop, the territory
where grown, the soils, and the amount and value
of the crop, with a description of the plant, its varie-
ties, method of cultivation, harvesting, and a com-
plete chemical analysis of all its parts.
No.,)_ THE TRUE BUGS,OR !-h:TEROPTERA,OVTENNESSEE,by
H. E. Summers, former Entomologist of the Station.
In this Bulletin are given keys and descriptions of
our true bugs, enabling one to identify the majority
of the species of this group which are of economic
importance or likely to attract attention. The Bul-
letin closes with a brief chapter on remedies.
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NO.4. SOME FUNGO!:S DISEASES OF THE GRAPE, by F.
Lamson-Scribner. The principal fungous pests
which are destructive to the grape in this State are
described and flgured. Formulas for the prepara-
tion of materials for combating these fungi, and
exact method of treatment, are given.
NO.5. A CHEYIICAL STUDY OF THE COTTON PLANT, by J.
Bolton McBryde, Assistant Chemist. This contains
chemical analyses of the different parts of the cot-
ton plant, determinations of the prllportion of each
ofthese parts, calculations of the fertilizing constitu-
ents contained in the average crop, analyses of cot-
ton seed and its products, and a discussion of the
proper fertilizers for cotton and the feeding value
of the various parts of the plant.
IVe have now in hand a detailed and illustrated report of
the operations of the Horticulturist upon his work in the or-
chard, vegetable testing, etc. This will be published as ~~ul-
letin No.1, of Volume V.
OUTSIDE WORK.
With a view of securing a closer relation with the farmers
of the State, and gaining a personal acquaintance with their cir-
cun,stances and needs, we ha ve, so far as possible, sen t represen-
tatives from the Station force to Farmers' Institute meetings.
Through the active efforts of the Station a Horticultural So-
ciety has been organizcd, known now as the East Tehnessee
Horticultural Society, the first meeting being held at Harri-
man, November lIth and 12th. It is hoped that in the near
future a State Horticultural Society may be formed, having
subordinate organizations in every county.
This summary of the work of the Station for the year 18!)1




REPORT OF THE TREASURER.
The Agricultural E xperimen t Station of the IT ni versity of
Tennessee, in account with the United States.
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This is to certify, that aH the authorir-ed AIll!iting Committce of the
Board of 'J'rustees of the Univcrsity of TenneHsee, we haYe examined thc
aecounts of the Treasurer of the Agl'icnltnra! Experiment Station for the
fiHcal year ending June ;lOth, 1891, an(l find them coned, and that the
ahove is a tme balanee sheet COl'responding with said accounts.
(Signed): .1. W. GAITT,
[HElL.] R. B. LUTTHELL,
F. A. H. SCOTT.
We herehy certify that lIessrs. J. W. Gaut, R. B. Luttrell an,] F. A. lL
Scott are the ltnthorir-c(] AIHliting Committee of this Boan! of Tmstees.
(Signe(]): ClIAf'. \Y. DABXEY, .IlL, l'I'I',;rll'nl.
,J. \Y. (Llli'l', SI'(,/,I'IW'!!.
f'uhserihe,] and sworu to heime 11\('thiH ]h~('emher 22d, 18!11.
[SE.IL.\
(Signed): L. II. RI'II.MA:-J, NIJt!t!'!! l'lllllil'.
